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Influence of N Fertilization Level, Rainfall and Temperature on the Emission of
N:2O in the Jeju Black Volcanic Ash Soil with Potato Cultivation
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This study was conducted to investigate the characteristic factors which have been influenced on nitrous oxide
(N20) emissions related to the environment change of nitrogen application level, rainfall and temperature
during the potato cultivation at black volcanic ash soil from 2010 to 2011. During the potato cultivation, the
more amount of nitrogen fertilizer applied, N,O emissions amounts were released much. N>O emissions with
the cultivation time were released much at the first and middle of cultivation with heavy rainfall, but it was
released very low until the end of cultivation and drought season. N>O emissions mainly were influenced by
the rainfall and soil water content. The correlation () with N,O emissions, soil wate, soil temperature in 2010
were very significant at 0.6251" and 0.6082" respectively, but soil EC was not significant to 0.10824. In
2011, soil temperature was very significant at 0.4879"", but soil water and soil EC were not significant at
0.0468 and 0.0400 respectively. Also, NH4-N was very significant at 0.7476 ", but NOs-N and soil nitrogen
(NOs-N + NHs-N) were not significant at 0.0843 and 0.1797, respectively. During the potato cultivation
period, the average emissions factor of 2 years released by the nitrogen fertilizer application was presumed to
be 0.0040 (N,O-N kg N kg'l). This factor was lower about 2.5 times than the IPCC guideline default value

(0.0100 N,O-N kg N kg™).

Key words: Jeju black volcanic ash soil, Potato cultivation, N,O emissions
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Exch. Cation

Year pH O.M. NOs-N NH4-N Avail. P,Os
K Ca Mg
(1:5 H,0) gkg'1 --------------- mg kg'1 ------------------------- cmol, kg ---------
2010 5.7 160.2 8.87 9.98 19.0 0.2 2.8 0.8
2011 5.8 159.7 7.77 27.6 8.57 0.3 29 0.9
*O.M. : organic mater, Avail. : available phosphate(P,Os), Exch. : exchangeable cation.
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Fig. 1. Changes of N,O emissions to the amount of nitrogen fertilizer applied in the potato cultivation field.

Table 2. Accumulated emission amount of N,O for the potato cultivation period in the field.

Year

Nitrogen application amount (N kg ha™)

0 180 360

kg N>O ha year'1
2010 0.892 2.566 5.413
2011 0.029 0.492 1.088
ave. 0.461 1.529 3.251
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Fig. 2. Changes of N;O emissions as affected by rainfall in the potato cultivation field.
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Fig. 4. Correlation of N,O emissions among soil water contents, soil temperature and soil EC in the potato cultivation field.

Table 3. Correlation coefficient () of N,O emissions among soil water contents, soil temperature and soil EC in the potato

cultivation field.
Year Soil water contents Soil temperature Soil EC
2010 0.6251%* 0.6082%%* 0.1082
2011 0.0469 0.4879%* 0.0400

#p<0.05, **p<0.01.
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Table 4. Correlation coefficient () of N,O emissions with soil nitrogen in the potato cultivation field (2011).

Year NOs-N NH4-N NOs-N + NH4-N
2011 0.0843 0.7476" 0.1797
*p<0.05, **p<0.01.
Table S. Emission factor of N,O with different nitrogen application rates with the potato cultivation.
Nitrogen application amount (N kg ha'l)
Year ave.
180 360
kg N;O-N N kg’
2010 0.0053 0.0072 0.0063
2011 0.0015 0.0017 0.0016
ave. 0.0034 0.0045 0.0040
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